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Description 

FIELD OF THE INVENTION 

The present invention relates no paper-making ap- 
paratus, and is particularly directed to an improved fab- 
ric used for transporting the web of paper pulp through 
selected sections of the paper-making machine. 

BACKGROUND OF THE INVENTION 

In the manufacture of throughdried tissue products, 
such as facial and bath tissue and paper towels, there 
is always a need to improve the properties of the final 
product. While improving softness always gets much at- 
tention, stretch is a property that is important in regard 
to the perceived durability and toughness of the product. 
As the stretch increases, the tissue sheet can absorb 
tensile stresses more readily without rupturing. Im- 
proved sheet flexibility machine direction stretch (MD 
stretch) at levels of about 15% are easily achieved by 
creping, for example, but the resulting cross-machine 
direction stretch (CD stretch) is generally limited to lev- 
els of about 8 percent or less due to the nature of the 
tissue making process. 

Hence there is a need for increasing the flexibility 
and the CD stretch of throughdried tissue products while 
maintaining or improving other desirable tissue proper- 
ties. 

In document DE-A-3600530 a papermachine fabric 
for the production of tissue paper or porous batts having 
a two layer fabric comprised of a fine upper fabric layer 
and a coarser lower fabric layer is disclosed. Both fabric 
layers have a large open area. The two fabric layers are 
firmly interconnected so that the upper fabric layer ex- 
hibits depressions at the sites of interweaving which are 
distributed in the manner of a pattern. 

In such fabrics with a co-planar surface, where the 
tops of the knuckles in the machine direction and across 
the machine direction are at the same height, the ma- 
chine direction knuckles are generally straightened out 
and thus pulled down into the body of the fabric during 
the heat-setting step to enhance the resistance to elon- 
gation and to eliminate fabric wrinkling. As a result the 
cross machine direction knuckles are popped up toward 
the surface of the fabric. 

DEFINITIONS 

In this application, we have used the terms "warn" 
and °shute" to refer to the yams of the fabric as woven 
on a loom where the warp extends in the direction of 
travel of the fabric through the paper making apparatus 
(the machine direction) and the shutes extend across 
the width of the machine (the cross-machine direction). 
Those skilled in the art will recognize that it is possible 
to fabricate the fabric so that the warp strands extend in 
the cross-machine direction and the weft strands extend 
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in the machine direction. Such fabrics may be used in 
accordance with the present invention by considering 
the weft strands as MD warps and the warp strands as 
CD shutes. 

s The warp end shute yarns may be round, flat, or 
ribbon-like, or a combination of these shapes. "Flat" 
yams may be either rectangular or ovate. depending up- 
on their method of manufacture and, for purposes of dif- 
ferentiation from ■ribbon-like", are deemed to have a 
width to height ratio of between 1 and 2.5. "Ribbon-like" 
yams have a width/height ratio of 2.5 or greater. The 
non-circular yarns may be either extruded or cut from 
fiat sheets of material. 

The fabric of the present invention has a toad-bear- 
ing layer adjacent the machine-face of the fabric, and 
has a three-dimensional sculpture layer on the pulp face 
of the fabric. The junction between the load-bearing lay- 
er and the sculpture layer is called the "sublevel plane". 
The sublevel plane is defined by the tops of the lowest 
CD knuckles in the load-bearing layer. The sculpture on 
the pulp face of the fabric is effective to produce a re- 
verse image impression on the pulp web carried by the 
fabric. 

The highest points of the sculpture layer define a 
top plane. The top portion of the sculpture layer is 
formed by segments of "impression" warps formed into 
MD impression knuckles whose tops define the top 
plane of the sculpture layer. The rest of the sculpture 
layer is above the sublevel plane. The tops of the highest 
CD knuckles define an intermediate plane which may 
coincide with the sublevel plane, but more often it is 
slightly above the sublevel plane. The intermediate 
plane must be be tow the top plane by a finite distance 
which is called "the plane difference". 

The porosity of the fabric determines its ability to 
pass air or moisture or water through the fabric to 
achieve the desired moisture content in the web carried 
by the fabric. The porosity is determined by the warp 
density (percent warp coverage) and the orientation and 
spacing of the warps and shutes in the fabric. The "warp 
density" is defined as the total number of warps per inch 
of fabric width, times the diameter of the warp strands 
in inches, times 100. 

SUMMARY OF THE INVENTION 

It has now been discovered that certain throughdry- 
ing fabrics can impart significantly increased CD stretch 
to the resulting product, while at the same time also de- 
livering high bulk, a fast wicking rate, and a high absorb- 
ent capacity. These fabrics are characterized by a mul- 
tiplicity of "overlapping" elongated warp MD knuckles 
(overlapping when viewed in the cross-machine direc- 
tion) which are raised above of the intermediate plane 
of the drying fabric. These raised knuckles impart cor- 
responding impressions in the tissue sheet as it is dried 
on the fabric. The height, orientation, and arrangement 
of the resulting impressions in the sheet, provide bulk, 
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cross-machine stretch increased absorbent capacity 
and increased wicking rates. All of these properties are 
desirable for products such as facial tissue, bath tissue 
and paper towels or the like. 

Hence in one aspect, the invention resides in an im- 
proved throughdrying fabric having from about 5 to 
about 300 warp knuckles per 6-45 cm 2 (per square 
inch), more specifically from about 1 0 to about 1 50 warp 
knuckles per 6.45 cm 2 (per square inch), and preferably 
from about 10 to 50 warp knuckles per 6.45 cm 2 (per 
square inch), which are raised at least 30% of the im- 
pression warp diameter, for practical consideration it 
should be 0.127 mm (0.005 inch) above the intermedi- 
ate plane of the fabric, which macroscopically rearrang- 
es the web to conform to the surface of the throughdry- 
ing fabric. 

The dryer fabrics useful for purposes of this inven- 
tion are characterized by a top layer dominated by high 
and long warp knuckles or machine-direction floats. 
There are no shute (cross-machine direction) knuckles 
in the top layer above the intermediate plane. The plane 
difference is from about 30 to 1 50 percent, preferably 
from about 70 to about 110 percent, of the impression 
warp strand diameter. Warp strand diameters can range 
from 0. 1 27 to about 1 .27 mm (0.005 to about 0.05 inch), 
more specifically from about 0.127 to about 0.889 mm 
(about 0.005 to about 0.035 inch), preferably from about 
0.254 to about 0.508 mm (about 0.010 to about 0.020 
inch). The length of the warp knuckles is determined by 
the number of shutes that the warps float over. This 
number may range from 2 to 15, usually from 3 to 11, 
and preferably from about 3 to 7 shutes. The shute count 
may range from 10 to 100. For example, with a shute 
count of 40 shutes per 2.54 cm (per inch), the floats may 
be as short as 1 .27 mm (0.05 inch) and as long as 10.8 
mm (0.425 inch). 

These high and long impression knuckles in the 
sculpture layer, when combined with the underlying 
load-bearing layer, produces a topographical three-di- 
mensional sculpture which has the reverse image of a 
stitch-and-puff quilted effect. These warp knuckles are 
spaced apart in the shute direction to produce a valley 
in the sculpture layer between the knuckles and above 
the sublevel plane. When the fabric is used to dry a wet 
web of tissue paper, the tissue web becomes impressed 
with the sculpture of the fabric and exhibits a quilt-like 
appearance with the impressions of these high warp 
knuckles appearing like stitches, and the images of the 
valleys appearing like the puff areas. The machine di- 
rection knuckles can be arranged in a pattern, such as 
a diamond-like shape, or a more free-flowing motif such 
as a butterflies or fish that is pleasing to the eye. 

From a fabric-manufacturing standpoint, it is be- 
lieved that commercially available fabrics have hereto- 
fore strived for either a co-planar surface (that is the tops 
of the warp and shute knuckles are at the same height) 
or with the shute knuckles higher than the warp knuck- 
les. In the latter case, the warps are generally straight- 
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ened out and thus pulled down into the body of the fabric 
during the heat-setting step to enhance the resistance 
to elongation and to eliminate fabric wrinkling when 
used in high temperatures such as in the paper-drying 

£ process. As a result, the shute knuckles are popped up 
towards the surface of the fabric. Often, surface sanding 
is employed to obtain a co-planar surface. In contrast, 
the warp knuckles of the fabrics bi this invention remain 
above the intermediate plane of the fabric even after 

10 heat setting due to their unique woven structure. 

In the various embodiments of the fabrics made in 
accordance with this invention, the base fabric in the 
toad-bearing layer can be of any mesh or weave. The 
impression warps forming the high top-plane floats can 

15 be a single strand, or a group of strands. The grouped 
strands can be of the same or different diameters to cre- 
ate a sculptured effect. The machine direction strands 
can be round or non-circular (such as oval, flat, rectan- 
gular or ribbon-like) in cross section. These warps can 

20 be made of polymeric or metallic materials or combina- 
tions of such materials. 

The number of warps involved in producing the high 
impression warp knuckles can range from about 5 to 1 00 
per 2.54 cm (per inch) on the weaving loom. The number 

25 of warps in the toad-bearing layer may also range from 
5 to 100 per 2.54 cm (per inch). 

For fabrics of the present invention, the warp cov- 
erage is greater than 65% percent, preferably from 
about 80 to about 100 percent. The warp coverage in- 

30 eludes both the impression warps and the load-bearing 
warps. With the increased warp density, each warp 
strand bears less toad under the paper machine oper- 
ating conditions. Therefore, the load-bearing warps 
need not be straightened out to the same degree during 

35 the fabric heat-setting step to achieve elongation and 
mechanical stability. This helps to maintain the crimp of 
the high and long impression warp knuckles. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

Figure 1 is a schematic flow diagram of a paper ma- 
chine embodying a fabric for making an uncreped 
tissue sheet in accordance with this invention; 
Figure 2 is a plan view of a throughdrying fabric 

45 made in accordance with this invention; 

Figure 3 is a transverse sectional view taken along 
the line 3-3 of the fabric shown in Figure 2; 
Figure 4 is a longitudinal sectional view taken along 
the line 4-4 of the fabric shown in Figure 2; 

50 Figure 5 is a plan view of another fabric made in 
accordance with this invention; 
Figure 6 is a longitudinal sectional view of the fabric 
shown in Figure 5; 

Figure 7 is a plan view of another fabric made in 
55 accordance with this invention; 

Figure 8 is an enlarged longitudinal section of the 
fabric shown in Figure 7 illustrating the positions of 
the top surface, the intermediate plane and the sub- 
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level plane of the fabric; 

Figure 9 is a plan view of another fabric made in 
accordance with this invention; 
Figure 1 0 is a longitudinal sectional view of the fab- 
ric shown in Figure 7; 

Figure 11 is a transverse sectional view taken on 
the line 11 -11 of the fabric shown in Figure 9; 
Figures 1 2 and 1 3 are plan views of additional fab- 
rics embodying the invention; 
Figures 14-16 are transverse sectional views simi- 
lar to Figure 3 showing additional fabrics embody- 
ing non-circular warp strands made in accordance 
with the invention; and 

Figure 17 is a schematic diagram of a standard 
f ourdrinier weaving loom which has been modified 
to incorporate a jacquard mechanism for controlling 
the warps of an extra warp system to "embroider" 
impression warp segments into an otherwise con- 
ventional paper machine fabric. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to Figure 1 , shown is a twin wire former 
having a layered papermaking headbox 10 which injects 
or deposits a stream 11 of an aqueous suspension of 
papermaking fibers onto the forming fabric 12. The 
sheet is then transferred to the fabric 1 3 which serves 
to support and carry the newly-formed wet web down- 
stream in the process as the web is partially dewatered 
to a consistency of about 10 dry weight percent. Addi- 
tional dewatering of the wet web can be carried out such 
as by vacuum suction, while the wet web is supported 
by the forming fabric. 

The wet web is then transferred from the forming 
fabric to a transfer fabric 1 7 traveling at a slower speed 
than the forming fabric in order to impart increased 
stretch into the web. A kiss transfer is carried out to avoid 
compression of the wet web, preferably with the assist- 
ance of a vacuum shoe 18. The transfer fabric can be a 
fabric having high warp knuckles as described in con- 
nection with Figures 2-16 herein or it can be a fabric of 
a substantially co-planar top surface such as Asten 934, 
937, 939 and 959 or Albany 94M. If the transfer fabric 
is of the high impression warp knuckle type described 
herein, it can be utilized to impart some of the same 
properties as the throughdrying fabric and can enhance 
the effect when coupled with a throughdrying fabric also 
having the high elongated impression warp knuckles. 
When a transfer fabric having high elongated impres- 
sion warp knuckles is used to achieve the desired CD 
stretch properties, it provides the flexibility to optionally 
use a different throughdrying fabric, such as one that 
has a decorative weave pattern, to provide additional 
desirable properties not otherwise attainable. 

The web is then transferred from the transfer fabric 
to the throughdrying fabric 1 9 with the aid of a vacuum 
transfer roll 20 or a vacuum transfer shoe, vacuum 



transfer, i.e. negative pressure at one side of the web 
may be supplemented or replaced with positive pres- 
sure on the opposite side of the web to blow the web 
onto the throughdrying fabric. The throughdrying fabric 

5 can be traveling at about the same speed or a different 
speed relative to the transfer fabric. If desired, the 
throughdrying fabric can be run at a slower speed to fur- 
ther enhance MD stretch. Transfer is preferably carried 
out with vacuum assistance to ensure deformation of the 

io sheet to conform to the throughdrying fabric, thus pro- 
ducing the desired bulk, flexibility, CD stretch and ap- 
pearance. In accordance with the invention, the 
throughdrying fabric has a load-bearing layer confront- 
ing the machine, and an improved sculpture layer on the 

is top face confronting the web, as described more fully 
hereinafter. 

While supported by the throughdrying fabric, the 
web is final dried to a consistency of about 94 percent 
or greater by the throughdryer 21 and thereafter trans- 

20 ferred to a carrier fabric 22. The dried basesheet 23 is 
transported to the reel 24 using carrier fabric 22 and an 
optional carrier fabric 25. An optional pressurized turn- 
ing roll 26 can be used to facilitate transfer of the web 
from carrier fabric 22 to fabric 25. Suitable carrier fabrics 

25 for this purpose are Albany International 84M or 94M 
and Asten 959 or 937, all of which are substantially co- 
planar fabrics having a fine pattern. Although not shown, 
reel calendaring or subsequent off-line calendaring can 
be used to improve the smoothness and softness of the 

30 basesheet. 

In accordance with the invention, the throughdrying 
fabric has top face which supports the pulp web 23, and 
a bottom face which confronts the throughdryer 21 . Ad- 
jacent the bottom face, the fabric has a bad-bearing lay- 
as er which integrates the fabric while providing sufficient 
strength to maintain the integrity of the fabric as it travels 
through the throughdrying section of the paper machine, 
and yet is sufficiently porous to enable the throughdrying 
air to flow through the fabric and the pulp web carried 

40 by it. The top face of the fabric has a sculpture layer 
consisting predominantly of elongated warp knuckles 
which project substantially above the intermediate plane 
and the sublevel plane. The impression warp knuckles 
are formed by exposed segments of an impression yam 

45 which span in the machine direction along the top face 
of the fabric, and are interlocked within the load-bearing 
layer at their opposite ends. The warp knuckles are 
spaced-apart transversely of the fabric, so that the 
sculpture layer exhibits valleys between the impression 

50 yam segments and above the sublevel plane between 
the respective layers. 

Figures 2-4 illustrate a first embodiment of a 
throughdrying fabric made in accordance with this in- 
vention in which high impression warp knuckles are ob- 

55 tained by adding an extra warp system onto a simple Ixl 
base design. The extra warp system can be 'embroi- 
dered' onto any base fabric structure. The base struc- 
ture becomes the bad-bearing layer and at the sublevel 
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plane, it serves to delimit the sculpture layer. The sim- 
plest form of the base fabric would be a plain 1 x1 weave. 
Of course, any other single, double, triple or multi-layer 
structures can also be used as the base. 

Referring to these figures, the throughdrying fabric 
is identified by the reference character 40. Below a sub- 
level plane indicated by the broken line 41 , the fabric 40 
comprises a load-bearing layer 42 which consists of a 
plain-woven fabric structure having load-bearing warp 
yams 44 interwoven with shute yams 43 in a rxl plain 
weave. Above the subleve! plane 41, a sculpture layer 
indicated generally by the reference character 45 is 
formed by impression strand segments 46 which are 
embroidered into the plain weave of the toad-bearing 
layer 42. In the present instance, each impression seg- 
ment 46 is formed from a single warp in an extra warp 
system which is manipulated so as to be embroidered 
into the load-bearing layer. The knuckles 46 provided by 
each warp yam of the extra warp system are aligned in 
the machine direction in a close sequence, and the warp 
yams of the system are spaced apart across the width 
of the fabric 40 as shown in Fig. 2. The extra warp sys- 
tem produces a topographical three-dimensional sculp- 
ture layer consisting essentially of machine-direction 
knuckles and the top surface of the load-bearing layer 
at the sublevel plane 41. In this fabric structure, the in- 
termediate plane is coincident with the sublevel plane. 
The relationship between the warp knuckles 46 and the 
fabric structure of the load-bearing layer 42 produces a 
plane difference in the range of 30-150% of the impres- 
sion strand diameter, and preferably from about 
70-1 1 0% of the strand diameter. In the illustration of Fig. 
3, the plane difference is about 90% of the diameter of 
the strand 46. As noted above, warp strand diameters 
can range from 0.127 mm to about 1.27 mm (0.005 to 
about 0.05 inch). For example, if the warp strand diam- 
eter is 0.3 mm (0.01 2 inch), the plane difference may be 
0.254 mm (0.010 inch). For non-circular yams, the 
strand diameter is deemed to be the vertical dimension 
of the strand, as it is oriented in the fabric, the strand 
normally being oriented with its widest dimension paral- 
lel to the sublevel plane. 

In the fabric 40, the plain-weave load-bearing layer 
is constructed so that the highest points of both the toad- 
bearing shutes 43 and the load-bearing warps 44 are 
coplanar and coincident with the sublevel plane 41 and 
the yams of the extra warp system 46 are positioned 
between the warps 44 of the load-bearing layer. 

Figs. 5 and 6 illustrate a modification of the fabric 
40 within the scope of the present invention. The mod- 
ified fabric 50 has a sublevel plane indicated by the bro- 
ken line 51 with a load-bearing layer 52 below the plane 
51 and a sculpture layer 55 above the plane 51 . In this 
embodiment of the throughdrying fabric, the sculpture 
layer 55 has a three-dimensional pattern quite similar to 
the pattern of the sculpture layer 45 of the previously 
described embodiment, consisting of a series of warp 
knuckles 54' arranged in the machine direction of the 



fabric and spaced apart in the cross direction of the fab- 
ric. In the fabric 50, the toad-bearing layer is formed by 
shutes 53 and warps 54 interwoven in a plain weave for 
the most part. 

5 In the weave of the load-bearing layer, certain 
shutes knuckles may project above the sublevel plane 
51. The sculpture layer 55 is formed by warp yam seg- 
ments drawn from the warp yams 54' drawn from the 
toad-bearing layer 52. The impression yarn segments 

10 54' in the sculpture layer 55 are selected out from the 
warp system including the warps 54. In the present in- 
stance, in the warp system, which includes the warps 
54 and 54', the first three warps in every four are com- 
ponents of the load-bearing layer 52. The fourth warp, 

15 54', however, consists of floats extending in the sculp- 
ture layer in the machine direction of the fabric above 
the sublevel plane 51 . The impression warps 54* are tied 
into the load-bearing layer 52 by passing under the 
shutes 53 in the load-bearing layer at the opposite ends 

20 of each float. 

In the fabric 50, the warp strands 54' replace one of 
the base warps strands 54. When using this fabric as a 
throughdrying fabric, the uneven top surface of the toad- 
bearing layer at the sublevel plane 51 imparts a some- 

25 what different texture to the puff areas of the web than 
is produced by the sculpture layer of the fabric 40 shown 
in Figs. 2-4. In both cases, the stitch appearance pro- 
vided by the valleys in the warp knuckles would be sub- 
stantially the same since the warp knuckles float over 

30 seven shutes and are arranged in close sequence. 

Figs. 7 and 8 illustrate another embodiment of the 
invention. In this embodiment of the invention, the 
throughdrying fabric 60 has a sublevel plane indicated 
at broken lines at 61 and an intermediate plane indicated 

35 at 68. Below the sublevel plane 61 , the load-bearing lay- 
er 62 comprises a fabric woven from shute yarns 63 and 
warp yarns 64. The sublevel plane 61 is defined by the 
high points of the lowest shute knuckles in the load- 
bearing layer 62, as identified by the reference character 

40 63-L. The intermediate plane 68 is defined by the high 
points of the highest shute knuckles, indicated by the 
reference character 63-H. In the drawings, the warps 64 
have been numbered in sequence across the top of Fig. 
7 and these numbers have been identified in Fig. 8 with 

45 the prefix 64-. As shown, the even-numbered warps fol- 
low plain weave pattern of fxl. In the odd-numbered 
warps, every fourth warp, i.e. warps 1 , 5 and 9, etc., are 
woven with a 1x7 configuration, providing warp knuckles 
in the sculpture layer extending over seven shutes. The 

50 remaining odd-numbered warps, i.e. 3, 7, 11, etc., are 
woven with a 3xl configuration providing warp floats un- 
der 3 shutes. This weaving arrangement produces a fur- 
ther deviation from the coplanar arrangement of the CD 
and MD knuckles at the sublevel plane that is charac- 

55 teristic of the fabric of Figs. 2-4 and provides a greater 
variation in the top surface of the load-bearing layer. 

In this embodiment, tops of some of the MD and CD 
knuckles fall between the intermediate plane 68 and the 
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sublevel plane 61 . This weave configuration provides a 
less abrupt stepwise elevation ot the impression warp 
knuckles in the sculpture layer. The plane difference in 
this embodiment, i.e. the distance between the highest 
point of the warps 64-1, 64-5, 64-9, etc. and the inter- 
mediate plane is approximately 90-110% of the thick- 
ness of the impression strand segments of these warps 
that form the three-dimensional effect in the sculpture 
layer. It is noted that with the warp patterns of Fig. 7, the 
shutes 63 float over a plurality of warp yams in the cross 
machine direction. Such cross machine floats, however, 
are confined to the body below intermediate plane 68 
and do not extend through the sculpture layer to reach 
the top face of the fabric 60. Thus, the fabric 60, like the 
fabrics 40 and 50, provides a weave construction with- 
out any cross-direction knuckles projecting to reach the 
top face of the fabric. The three-dimensional sculpture 
provided by the sculpture layer in each of the embodi- 
ments consists essentially of elongated and elevated 
impression warp knuckles disposed in a parallel array 
above the sublevel plane and providing valleys between 
the warp knuckles. In each case, the valleys extend 
throughout the length of the fabric in the machine direc- 
tion and the floors of the valleys are delineated by the 
upper surface of the load-bearing layer at the sublevel 
plane. 

The present invention is not limited to fabrics having 
a sculpture layer of this character, but complicated pat- 
terns such as Christmas trees, fish, butterflies, may be 
obtained by introducing a more complex arrangement 
for knuckles. Even more complex patterns may be 
achieved by the use of a jacquard mechanism in con- 
junction with a standard fourdrinier weaving loom, as il- 
lustrated in Figure 17. With a jacquard mechanism con- 
trolling an extra warp system, patterns may be achieved 
without disturbing the integrity of the fabric which is ob- 
tained by the load-bearing layer. Even without a supple- 
mental jacquard mechanism, more complex weaving 
patterns can be produced in a loom with multiple heddle 
frames. Patterns such as diamonds, crosses or fishes 
may be obtained on looms having up to 24 heddle 
frames. 

For example, Figs. 9, 10 and 1 1 illustrate a through- 
drying fabric 70 having a load-bearing layer 72 below a 
sublevel plane 71 and a sculpture layer 75 above that 
plane. In the weave construction illustrated, the warps 
74 of the load-bearing layer 72 are arranged in pairs to 
interweave with the shutes 73. The shutes are woven 
with every fifth shute being of larger diameter as indicat- 
ed at 73'. The weave construction of the layer 72 and its 
locking-in of the impression warp knuckles raises select- 
ed shute knuckles above the sublevel plane to produce 
an intermediate plane 78. To obtain a diamond, such as 
shown in Fig. 9, the pairs of warps are elevated out of 
the bad-bearing layer 72 to float within the sculpture lay- 
er 75 as warp knuckles 74' extending in the machine 
direction of the fabric across the top surface of the load- 
bearing layer 72 at the sublevel plane 71. The warp 



knuckles 74' are formed by segments of the same warp 
yams which are embodied in the load-bearing layer and 
are arranged in a substantially diagonal criss-cross pat- 
tern as shown. This pattern of warp knuckles in the top 
5 portion of the sculpture layer 75 consists essentially of 
warp knuckles without intrusion of any cross machine 
knuckles. 

In the fabric 70, the warps 74 are manipulated in 
pairs within the same dent, but it may be desired to op- 
to erate the individual warps in each pair with a different 
pattern to produce the desired effect. It is noted that the 
warp knuckles in this embodiment extend over five 
shutes to provide the desired diamond pattern. The 
length of the warp knuckles may be increased.to elon- 

is gate the pattern or reduced to as little as two shutes to 
compress the diamond pattern. The fabric designer may 
come up with a wide variety with interesting complex 
patterns by utilization of the full patterning capacity of 
the particular loom on which the fabric is woven. 

20 In the illustrated embodiments, all of the warps and 
shutes are substantially of the same diameter and are 
shown as monofilaments. It is possible to substitute oth- 
er strands for one or more of these elements. For ex- 
ample, the impression strand segments which are used 

25 to form the warp knuckles may be a group of strands of 
the same or of different diameters to create a sculptured 
affect. They may be round or non-circular, such as oval, 
flat, rectangular or ribbon-like in cross section. Further- 
more, the strands may be made of polymeric or metallic 

30 materials or a combination of the same. 

Fig. 12 illustrates a throughdrying fabric 80 in which 
the sculpture layer provides impression warp knuckles 
84' clustered in groups and forming valleys between and 
within the clustered groups. As shown, the warp knuck- 

35 (es 84" vary in length from 3-7 shutes. As in the previous 
embodiments, the load-bearing layer comprising shutes 
83 and warps 84 is differentiated from the sculpture lay- 
er at the sublevel plane, and the tops of the shute knuck- 
les define an intermediate plane which is below the top 

40 surface of the sculpture layer by at least 30% of the di- 
ameter of the impression strands forming the warp 
knuckles. In the illustrated weave, the plane is between 
85% and 100% of the impression warp knuckle diame- 
ter. 

45 Fig. 1 3 illustrates a fabric 90 with impression strand 
segments 94' in a sculpture layer above the shutes 93 
and warp 94 of the load-bearing layer. The warp knuck- 
les 94' combine to produce a more complex pattern 
which simulates fishes. 

so Fig. 14 illustrates a fabric 100 in which the impres- 
sion strands 106 are flat yams, in the present instance 
ovate in cross-section, and the warp yams 104 in the 
bad-bearing layer are ribbon-like strands. The shute 
yams 103, in the present case, are round. The fabric 

55 100 shown in Fig. 14 provides a throughdrying fabric 
having reduced thickness without sacrificing strength. 

Fig. 15 illustrates a throughdrying fabric 110 in 
which the impression strands 116 are circular to provide 
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a sculpture layer In the load-bearing layer, the fabric 
comprises flat warps 114 Interwoven with round shutes 
113. 

Fig. 1 6 illustrates a fabric 1 20 embodying flat warps 
1 24 interwoven with shutes 1 23 in the load-bearing by- s 
er. In the sculpture layer, the warp knuckles are formed 
from a combination of flat warps 126 and round warps 
126'. 

A wide variety of different combinations may be ob- 
tained by combining flat, ribbon-like, and round yams in 10 
the warps of the fabric, as will be evident to a skilled 
fabric designer. 

Figure 17 illustrates a fourdrinier loom having a jac- 
quard mechanism for •embroidering" impression yams 
into the base fabric structure to produce a sculpture lay- *s 
er overlying the load-bearing layer. 

The figure illustrates a back beam 1 50 for supplying 
the warps from the several warp systems to the loom. 
Additional back beams may be employed, as is known 
in the art. The warps are drawn forwardly through a muk 20 
tiple number of heddle frames 151 which are controlled 
by racks, cams and/or levers to provide the desired 
weave patterns in the load-bearing layer of the through- 
drying fabric. Forwardly of the heddle frames 1 51 , a jac- 
quard mechanism 152 is provided to control additional 
warp yams which are not controlled by the heddles 151 . 
The warps drawn through the jacquard heddles may be 
drawn off the back beam 150 or alternatively may be 
drawn off from a creel (not shown) at the rear of the 
loom. The warps are threaded through a reed 1 53 which 30 
is reciprocally mounted on a siey to beat-up the shutes 
against the fell of the fabric indicated at 154. The fabric 
is withdrawn over the front of the loom over the breast 
roll 155 to a fabric take-up roll 156. The heddles of the 
jacquard mechanism 1 52 are preferably controlled elec- 35 
tronically to provide any desired weave pattern in the 
sculpture layer of the throughdrying fabric being pro- 
duced. The jacquard control enables an unlimited se- 
lection of fabric patterns in the sculpture layer of the fab- 
ric. The jacquard mechanism may control the impres- *o 
sion warps of the sculpture layer to interlock with the 
load-bearing layer formed by the heddles 1 51 in any se- 
quence desired, or permitted by the warp-supply mech- 
anism of the loom. 

While selected embodiments of the present inven- 45 
tion have been illustrated and described herein, it is not 
intended to limit the invention to such embodiments. 
Changes and modifications may be made within the 
scope of the following claims. 



Claims 

1. A throughdrying fabric (40, 60, 70, 80, 90, 100, 110, 
120) for use at the dry end of a paper making ma- ss 
chine for carrying a moist web for conveyance 
through a throughdryer to form a basesheet, said 
fabric having a width corresponding to the width of 



the paper-making machine and a length in the form 
of a continuous loop corresponding to the length of 
the path of travel of the fabric through the through- 
dryer, and having a top pulp face (45, 55, 65, 75) 
and a bottom dryer face (42, 52, 62, 72), said top 
pulp face producing a pattern on the confronting 
surface of the basesheet being formed from the 
moist web in the paper making machine by affording 
passage of the throughdrying air blown through said 
fabric and web comprising: 

a load-bearing layer (42, 52, 62, 72) adjacent 
the dryer face having a weave comprising warp 
yams (44, 54, 54', 64, 74, 84, 94, 104, 114, 124) 
interwoven with shute yams (43, 53, 63, 73-73*. 
83, 93, 103, 113, 123) in a weave pattern se- 
lected to produce a desired load-bearing sup- 
port for the web deposited on said top pulp face, 
while affording passage of the throughdrying air 
through the fabric and the web; and 

impression strand segments (46, 54', 84', 94') 
interwoven with said load bearing layer to pro- 
duce raised warp knuckles (46, 54', 84', 94') ex- 
tending along the pulp face (45, 55, 65, 75) in 
the machine direction, 

said warp knuckles being spaced apart in the 
cross direction to produce a sculpture layer (45, 
55, 75) which adjoins said load-bearing layer 
along a sublevel plane (41, 51, 61, 71), the 
highest points of the sculpture layer defining a 
top plane, said sculpture layer being character- 
ized by said warp knuckles producing valleys 
therebetween above said sublevel plane, 

said impression strand segments producing 
stitch-like marks, and said valleys producing 
puff areas in the moist web carried by the fabric, 
and wherein the tops of the highest shute 
knuckles define an intermediate plane which is 
a finite distance below said top plane. 

2. A fabric according to claim 1 wherein said load- 
bearing layer (42, 52, 62, 72) has a weave construc- 
tion without any cross-direction knuckles projecting 
across the intermediate plane and reaching the top 
pulp face of the fabric. 

3. A fabric according to claim 1 wherein said impres- 
sion strand segments (46, 54', 84', 94') comprise 
segments of warp yams, and the load-bearing layer 
(42, 52, 62, 72) comprises shute yams interwoven 
with warp yams and said impression warp yam seg- 
ments, and producing a warp density of at least 
65%, the throughdrying air being angularly diverted 
by said warp yams as it is blown through said base 
fabric. 
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4. A fabric according to claim 3 wherein the fabric has 
a warp density in the range of 70-100%. 

5. A fabric according to claim 1 wherein said impres- 
sion strand segments (46, 54', 84', 94') are parallel 
to said warp yams, the opposite ends of said warp 
knuckles being interlocked within said toad-bearing 
layer (42, 52, 62, 72) by passing under selected 
shute yams. 

6. A fabric according to claim 1 wherein the high points 
of the shute yams facing toward the pulp face of the 
fabric produce an intermediate plane which is 
spaced below the top of the pulp face by at least 
30% of the largest diameter of said impression 
strand segments (46, 54*. 84', 94') in said warp 
knuckles. 

7. A fabric according to claim 6 wherein said impres- 
sion strand segments (46, 54', 84', 94') of said warp 
knuckles have at least 80% of their diameters pro- 
jecting above the sublevel plane (41 , 51 , 61 , 71 ). 

8. A fabric according to claim 1 wherein said impres- 
sion strands (46, 54', 84', 94') comprise supplemen- 
tal warp yams embroidered into said load-bearing 
layer (42, 52, 62, 72). 

9. A fabric according to claim 1 wherein said load- 
bearing layer (42, 52, 62, 72) comprises warp yams 
disposed in pairs, in selected parts of the fabric one 
warp yam of each pair passing over at least three 
shute yarns such that said one warp yam consti- 
tutes said impression strand segment (46, 54', 84', 
94') producing a warp knuckle. 

10. A fabric according to claim 1 wherein said warp 
knuckles (46, 54', 84', 94') of each strand segment 
(46, 54", 84', 94') are interlocked within said load- 
bearing layer (42, 52, 62, 72) at each end of the 
knuckle by passing under a single shute yam, 
whereby said warp knuckles of each impression 
strand are aligned in a close sequence in the ma- 
chine direction of the fabric. 

11. A fabric according to claim 1 wherein said warp 
knuckles (46, 54', 84', 94') of each strand segment 
(46, 54', 84', 94') are interlocked within said load- 
bearing layer (42, 52, 62, 72) at each end of the 
knuckle by passing over and under a plurality of said 
shute yarns, whereby said warp knuckles are 
aligned in a widely-spaced sequence in the ma- 
chine direction of the fabric. 

12. A fabric according to claim 1 1 wherein the sequenc- 
es of said warp knuckles (46, 54', 84', 94') in adja- 
cent strand segments are disposed in a substantial- 
ly diagonal criss-cross arrangement over the pulp 



face of the fabric, so as to provide a diamond pattern 
of valleys in said sculpture layer. 

13. A fabric according to claim 1 wherein the warp 
s knuckles (46, 54', 84', 94') in said sculpture level are 

clustered in groups and form valleys between and 
within the clustered groups. 

14. A fabric according to claim 1 3 wherein said groups 
io have an outline which simulates fish. 

15. A fabric according to claim 1 wherein at least one 
of said impression strand segments (46, 54', 84', 
94'), said shute yams and said load-bearing warp 

is yams comprises a non-circular yam. 

16. A fabric according to claim 1 3 wherein said non-cir- 
cular yam is flat. 

20 17. A fabric according to claim 1 3 wherein said non-cir- 
cular yam is ribbon-like. 

18. A method of making a throughdrying fabric (40) 
comprising the steps of weaving the fabric on a 

2S loom with warps (44) and shutes (43), 

manipulating the warps and shutes during the 
weaving process to produce a toad-bearing lay- 
er (42) consisting essentially of warps and 
30 shutes and a sculpture layer (45) consisting es- 

sentially of impression warp segments (46), the 
warp segments in said sculpture layer being an- 
chored by shutes in the load-bearing layer, and 

35 controlling the weaving of said warps to cause 

said warp segments in the sculpture layer to 
form impression knuckles (46) extending war- 
pwise in the machine direction of the fabric, the 
tops of the impression warp knuckles defining 
40 a top plane which is elevated above the plane 

(68) defined by the highest points of the shute 
knuckles by an amount equal to at least 30% of 
the diameter of the warp components forming 
said impression knuckles. 

45 

19. A method according to claim 18 wherein said ma- 
nipulating step controls the warps in the bad-bear- 
ing layer during weaving by heddle frames operated 
by racks, cams and/or levers. 

so 

20. A method according to claim 1 9 wherein said ma- 
nipulating step controls at least some of the warps 
in the sculpture layer by jacquard heddles. 



55 

Patentanspruche 

1 . Durchtrittstrocknungsgewebe 
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(40,60,70,80,90,100,110,120) zur Verwendung am 
trockenen Ende einer Papierherstellungsmaschine 
zum Tragen einer feuchten Bahn fur den Transport 
durch einen Durchtrittstrockner zur Bildung einer 
Basislage, wobei das Qewebe eine Brerte aufweisl, $ 
welche der Breite der Papierherstellungsmaschine 
entspricht und eine Lange in Form einer kontinuier- 
Ibhen Schleife, welche der Lange der Wegstrecke 
entspricht, die das Gewebe durch den Durchtritts- 
trockner zurucklegt, sowie eine obere Zellstofffla- 10 
che (45,55,65,75) und eine untere Trocknerflache 
(42,52,62,72), wobei die obere Zellstoffflache ein 
Muster auf der gegenuberliegenden Oberflache der 
Basislage erzeugt, welche aus der feuchten Bahn 
in der Papierherstellungsmaschine gebildet wird, *5 
indem ein Durchtritt der durch das Gewebe und die 
Bahn geblasenen Durchtrittsluft gewahrt wird, mit; 

einer benachbart zu der Trocknerflache ange- 
ordneten lasttragenden Schicht (42,52,62,72) , 20 
welche eine Gewebebindung umfaBt mrt Kett- 
faden (44,54,54 , ,64,74,84,94, 1 04, 1 1 4,1 24), 
die mit SchuBfaden (43,53,63,73-73*, 
83,93,103,113,123) zu einem Webmuster ver- 
woben sind, das so gewahrt ist, daB eine ge- 2s 
wunschte lasttragende Unterstutzung fur die 
auf der oberen Zellstoffflache abgelegte Bahn 
erzeugt wird, wahrend der Durchtritt von Durch- 
trittsluft durch das Gewebe und die Bahn er- 
moglicht wird; sowie 30 

Pragestrangsegmenten (46,54',84 , ,94'), wel- 
che mit der lasttragenden Schicht verwoben 
sind, zur Bildung erhabener Kettausbuchtun- 
gen (46,54' ,84 , ,94 , ) l die sich entlang der Zell- 35 
stoffflache (45,55,65,75) in Maschinenrichtung 
erstrecken, 

wobei die Kettausbuchtungen in Querrichtung 
voneinander beabstandet sind zur Bildung ei- *o 
ner Relief schicht (45,55,75), die an der lasttra- 
genden Schicht entlang einer Subniveauebene 
(41 ,51 ,61 ,71 ) angrenzt und die hochsten Punk- 
te der Reliefschicht eine obere Ebene definie- 
ren, wobei die Reliefschicht durch die Kettaus- 45 
buchtungen oberhalb der Subniveauebene mit 
dazwischen ausgebildeten Talern gekenn- 
zeichnet ist, 

wobei die Pragestrangsegmente steppartige 50 
Markierungen und die Taler gebauschte Berei- 
che in der von dem Gewebe getragenen feuch- 
ten Bahn erzeugen und die Oberseiten der 
hochsten SchuBausbuchtungen eine Zwi- 
sch en ebene definieren, welche einen finiten ^5 
Abstand unterhalb der oberen Ebene bilden. 

2. Gewebe gemaB Anspruch 1 , bei dem die lasttra- 



gende Schicht (42,52,62,72) eine Webkonstruktion 
aufweist, die in Querrichtung keine uber die Zwi- 
schenebene hervorragenden und an die obere Zell- 
stoffflache des Gewebes heranreichenden Aus- 
buchtungen aufweist. 

3. Gewebe gemaB Anspruch 1, bei dem die Prage- 
strangsegmente (46,54\84\94') Kettfadensegmen- 
te umfassen und die lasttragende Schicht 
(42,52,62,72) SchuBfaden aufweist, welche mit den 
Kettfaden und den Pragekettfadensegmenten ver- 
woben sind, wobei eine Kettdichte von wenigstens 
65% erzeugt wird und die Durchtrittstrocknungsluft 
von den Kettfaden win kerf ormig von den Kettfaden 
abgelenkt wird wahrend sie durch den Basisstoff 
geblasen wird. 

4. Gewebe gemaB Anspruch 3, bei dem das Gewebe 
eine Kettdichte im Bereich von 70-100% aufweist. 

5. Gewebe gemaB Anspruch 1, bei dem die Prage- 
strangsegmente (46,54',84 , ,94') sich parallel zu den 
Kettfaden erstrecken, wobei die entgegengesetz- 
ten Enden der Kettausbuchtungen innerhalb der 
lasttragenden Schicht (42,52,62,72) verriegelt sind, 
indem sie unter ausgewahlte SchuBgame gefuhrt 
sind. 

6. Gewebe gemaB Anspruch 1 , bei dem die hochsten 
Punkte der SchuBfaden, welche der Zellstoffflache 
des Gewebes zugewandt sind, eine Zwischenebe- 
ne bilden, die sich unterhalb der Oberseite der Zell- 
stoffflache mrt einem Abstand von wenigstens 30% 
des groBten Durchmessers der Pragestrangseg- 
mente (46,54',84 , ,94') in den Kettausbuchtungen 
erstreckt. 

7. Gewebe gemaB Anspruch 6, bei dem die Prage- 
strangsegmente (46,54',84 , ,94') der Kettausbuch- 
tungen mit wenigstens 80% ihres Durchmessers 
uber die Subniveauebene (41 ,51 ,61 ,71 ) herausra- 
gen. 

8. Gewebe gemaB Anspruch 1, bei dem die Prage- 
strange ^.S^.SO^) zusatzliche Kettfaden auf- 
weisen, die in die lasttragende Schicht 
(42,52,62,72) eingearbeitet sind. 

9. Gewebe gemaB Anspruch 1 , bei dem die lasttra- 
gende Schicht (42,52,62,72) paarweise angeord- 
nete Kettfaden aufweist, wobei in ausgewahtten 
Bereichen des Gewebes sich ein Kettfaden eines 
jeden Paares uber wenigstens drei SchuBfaden er- 
streckt, so daB dieser eine Kettfaden das eine 
Kettausbuchtung bikfende Pragestrangsegment 
(46,54 , ,84 , ,94 , )darstellt. 

10. Gewebe gemaB Anspruch 1, bei dem die Kettaus- 
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buchtungen (46, 54' ,84' ,94') eines jeden Strangseg- 
ments (46,54 , ,84 , l 94') innertialb der lasttragenden 
Schicht (42,52,62,72) an jedem Ende der Ausbuch- 
tung verriegelt sind, indem sie unter einen einzel- 
nen SchuBfaden gefuhrt sind, wobei die Kettaus- s 
buchtungen eines jeden Prage strangs in dichter 
Folge in Maschinenrichtung des Gewebes ausge- 
richtet sind. 

11. Gewebe gemaB Anspruch 1, bei dem die Kettaus- io 
buchtungen (46, 54' ,84', 94') eines jeden Strangseg- 
ments (46,54 , ,84 , ,94') innerhalb der lasttragenden 
Schicht (42,52,62,72) an jedem Ende der Ausbuch- 
tung verriegelt sind, indem sie uber und unter eine 
Vielzahl der SchuBfaden gefuhrt sind, wobei die 15 
Kettausbuchtungen in weitbeabstandeter Folge in 
Maschinenrichtung des Gewebes ausgerichtet 
sind. 

12. Gewebe gemaB Anspruch 11 , bei dem die Folgen 20 
der Kettausbuchtungen (46, 54', 84', 94') benachbar- 

ter Strangsegmente in einer im wesentlichen diago- 
nalen kreuzweisen Anordnung uber die Zellstofffla- 
che des Gewebes zur Bildung eines Fteutenmu- 
sters von Talem in der Relief schicht angeordnet 25 
sind. 

13. Gewebe gemaB Anspruch 1, bei dem die Kettaus- 
buchtungen (46,54\84\94 ') in der Reliefebene in 
Gruppen zusammengeballt sind und Taler zwi- 30 
schen und innerhalb der zusammengeballten Grup- 
pen bilden. 

14. Gewebe gemaB Anspruch 1 3, bei dem die Gruppen 
einen UmriB aufweisen, der einem Fisch nachemp- 35 
funden ist. 

15. Gewebe gemaB Anspruch 1, bei dem wenigstens 
eines der Pragestrangsegmente (46,54 , ,84 , ,94 , ) l ei- 
ner der SchuBfaden und der lasttragenden Kettfa- 40 
den einen nicht kreisformigen Faden umfaBt. 

16. Gewebe gemaB Anspruch 13, bei dem der nicht 
kreisformige Faden flach ist. 

45 

17. Gewebe gemaB Anspruch 13, bei dem der nicht 
kreisformige Faden bandartig ist. 

18. Verfahren zur Herstellung eines Druchtrittstrock- 
nungsgewebes (40), welches die folgenden Schrit- 50 
te umfaBt: 



chen aus Kett- und SchuBfaden und einer im 
wesentlichen aus Pragekettsegmenten (46) 
bestehenden Reliefschicht (45) besteht, wobei 
die Kettsegmente in der Reliefschicht durch 
SchuBfaden in der lasttragenden Schicht ver- 
ankert sind, und 

Steuerung des Webens der Kettfaden derart, 
daB die Kettsegmente in der Reliefschicht dazu 
veranlaBt werden, Prageausbuchtungen (46) 
zu bilden, die sich in Kettrichtung in Maschinen- 
richtung des Gewebes erstrecken, wobei die 
Oberseiten der Pragekettausbuchtungen eine 
obere Ebene definieren, die urn einen Betrag 
von wenigstens 30% des Durchmessers der 
die Prageausbuchtungen bildenden Kettkom- 
ponenten hoher als die von den hochsten 
Punkten der SchuBausbuchtungen definierten 
Ebene (68) liegt. 

19. Verfahren gemaB Anspruch 1 8, bei dem in dem Ma- 
nipulation sschritt die Kettfaden in der lasttragenden 
Schicht wahrend des Webens mittels Kettfadenein- 
ztehrahmen gesteuert werden, die von Zahnstan- 
gen, Nocken und/oder Hebeln betatigt werden. 

20. Verfahren gemaB Anspruch 1 9, bei dem in dem Ma- 
nipulatbnsschritt wenigstens einige der Kettfaden 
in der Reliefschicht durch Jacquardhelfen gesteuert 
werden. 



Revendications 

1 . Toile de sechage par soufflage transversal (40, 60, 
70, 80, 90, 100, 110, 120) destinee a etre utilisee a 
I'extremite seche d'une machine de fabrication de 
papier pour supporter une nappe humide en vue de 
son transport au travers d'un sechoir par soufflage 
transversal pour former une feuille de base, ladite 
toile ayant une largeur correspondant a la targeur 
de la machine de fabrication de papier et une lon- 
gueur sous la forme d'une boucle continue corres- 
pondant a la longueur de la voie de emplacement 
de la toile au travers du sechoir par soufflage trans- 
versal, et ayant une face superieure cdte pate (45, 
55, 65, 75) et une face inferieure cote sechoir (42, 
52, 62, 72), ladite face cdte pate produisant un motif 
sur la surface en vis-a-vis de la feuille de base en 
cours de formation a partir de la nappe humide dans 
la machine de fabrication de papier en permettant 
ie passage de lair de sechage transversal souffle 
au travers de la toile et de la nappe, comprenant : 

une couche support de charge (42, 52, 62, 72) 
adjacente a la face cote sechoir et ayant un tis- 
sage comprenant des fils de chaine (44, 54, 
54', 64, 74, 84, 94, 104, 114, 124) entre-tisses 



Weben des Gewebes auf einem Webstuhl mit 
Kettfaden (44) und SchuBfaden (43), 

Manipulation der Kett- und SchuBfaden wah- 
rend des Webverfahrens zur Bildung einer last- 
tragenden Schicht (42), welche im wesentli- 
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avec des fils de trame (43, 53, 63, 73-73', 83, 
93, 103, 113, 123) selon un motif de tissage 
choisi pour produire un support de charge voulu 
pour la nappe deposee sur ladite face superieu- 
re cote pate, tout en permettant le passage de 
I'air de sechage par soufflage transversal au 
travers de la toile et de la nappe ; et 
des segments de fils d'empreinte (46, 54', 84', 
94') entre-tisses avec ladite couche support de 
charge pour produire des zones en saillie de fil 
de chaine (46, 54', 84', 94') s'gtendant le long 
de la face cdte pate (45, 55, 65, 75) dans le 
sens machine, 

lesdites zones en saillie de fil de chaine etant 
espacees les unes des autres dans le sens tra- 
vers pour produire une couche mode lee (45, 
55, 75) qui est adjacente a ladite couche sup- 
port de charge le long d'un plan (41 , 51 , 61 , 71 ) 
de niveau inferieur, les points les plus Sieves 
de la couche modelee definissant un plan su- 
pSrieur, ladite couche modelee elant caracteri- 
see par le fait que lesdites zones en saillie de 
fil de chaine produisent des vallees entre elles 
au-dessus dudit plan de niveau inferieur, 
lesdits segments de fils d'empreinte produisant 
des marques semblables a des points de piqO- 
re, et lesdites vallees produisant des zones 
gonflees dans la nappe humide portee par la 
toile, et les sommets des zones en saillie de fil 
de trame les plus eleves ddfinissant un plan in- 
termediate qui est a une distance determined 
au-dessous dudit plan supeneur. 

2. Toile selon la revendication 1 , dans laquelle ladite 
couche support de charge (42, 52, 62, 72) a une 
structure de tissage sans aucune saillie dans le 
sens travers se projetant d'un cote a I'autre du plan 
interm6diaire et atteignant la face superieure cote 
pate de la toile. 

3. Toile selon la revendication 1 , dans laquelle les seg- 
ments de fils d'empreinte (46, 54', 84', 94') com- 
prennent des segments de fils de chaine, et ladite 
couche support de charge (42, 52, 62, 72) com- 
prend des fils de trame entre-tisses avec des tils de 
chaine et lesdits segments de fils de chaine d'em- 
preinte, et produisant une density de fils de chaine 
d'au moins 65 %, I'air de sechage par soufflage 
transversal etant devie angulairement par lesdits 
fils de chaine tandis qu'il est souff16 au travers de 
ladite toile de base. 

4. Toile selon la revendication 3, dans laquelle la toile 
a une density de fils de chaine comprise dans la 
gamme allant de 70 a 100 %. 

5. Toile selon la revendication 1 , dans laquelle lesdits 
segments de tils d'empreinte (46, 54', 84', 94') sont 
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paralleles auxdits fils de chaine, les extremites op- 
posees desdites zones en saillie de fil de chaine 
etant entremelees au sein de ladite couche support 
de charge (42, 52, 62, 72) par passage sous des 
s fils de trame selectionn6s. 

6. Toile selon la revendication 1, dans laquelle les 
points Sieves des fils de trame toumes en direction 
de la face cote pate de la toile produisent un plan 

10 intermediate qui est a I'ecart et au-dessous du des- 
sus de la face cote pate d'une distance egale a au 
moins 30 % du diametre le plus grand desdits seg- 
ments de fils d'empreinte (46, 54', 84\ 94') dans les- 
dites zones en saillie de fil de chaine. 

15 

7. Toile selon la revendication 6, dans laquelle lesdits 
segments de fils d'empreinte (46, 54', 84', 94') des- 
dites zones en saillie de fil de chaine ont au moins 
80 % de leur diametre se projetant au-dessus du 

20 plan de niveau inf6rieur (41 , 51 , 61 , 71 ). 

8. Toile selon la revendication 1 , dans laquelle lesdits 
fils d'empreinte (46, 54', 84', 94*) comprennent des 
fils de chaine supplementaires brodes dans ladite 

25 couche support de charge (42, 52, 62, 72). 

9. Toile selon la revendication 1 , dans laquelle ladite 
couche support de charge (42, 52, 62, 72) com- 
prend des fils de chaine disposes par paire, dans 

30 des parties selectionnees de la toile, un fil de chaine 
de chaque paire passant par dessus au moins trois 
fils de trame, de telle sorte que ledit fil de chaine 
constitue ledit segment de fil d'empreinte (46, 54', 
84', 94') produisant une zone en saillie de fil de chai- 
ns ne. 

1 0. Toile selon la revendication 1 , dans laquelle lesdites 
zones en saillie de fil de chaine (46, 54', 84', 94') de 
chaque segment de fil (46, 54*, 84', 94') sont entre- 

40 melees au sein de ladite couche support de charge 
(42, 52, 62, 72) a chaque extremity de la zone en 
saillie par passage sous un fit de trame unique, gra- 
ce a quoi lesdites zones en saillie de fil de chaine 
de chaque fil d'empreinte sont alignees selon une 
45 sequence rapprochee dans le sens machine de la 
toile. 

1 1 . Toile selon la revendication 1 , dans laquelle lesdites 
zones en saillie de fil de chaine (46, 54', 84', 94') de 

so chaque segment de fil (46, 54', 84\ 94') sont entre- 
melees au sein de ladite couche support de charge 
(42, 52, 62, 72) a chaque extremit6 de la zone en 
saillie par passage sur et sous une plurality desdits 
fils de trame, grace a quoi lesdites zones en saillie 
55 de fil de chaine sont alignees selon une sequence 
largement espac§e dans le sens machine de la toi- 
le. 
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12. Toile seion la revendication 11, dans laquelle les se- 
quences desdrtes zones en sail lie de fil de chaine 
(46, 54', 84', 94') dans des segments de fils adja- 
cents sont disposees selon un arrangement en zig- 
zag sensiblement en diagonale sur la face cote pate s 
de la toile, de facon a donner un motif de valines en 
diamant dans ladite couche modelee. 

13. Toile selon la revendication 1 , dans laquelle les zo- 
nes en saillie de fil de chaine (46, 54', 84', 94') dans io 
ledit niveau modele sont rassemblees en groupes 

et torment des vailees entre et au sein desdits grou- 
pes de rassemblement. 

14. Toile selon la revendication 1 3, dans laquelle lesdits is 
groupes ont une configuration qui simule des pois- 
sons. 

15. Toile selon la revendication 1, dans laquelle au 
moins un desdits segments de fil d'empreinte (46, 20 
54', 84', 94'), desdits fits de trame et desdits fils de 
chaine de support de charge comprennent un fil 
non circulate. 

16. Toile selon la revendication 13, dans laquelle ledit 25 
fil non circulate est plat. 

17. Toile selon la revendication 13, dans laquelle ledit 
fil non circulaire est semblable a un ruban. 

30 

18. Precede de fabrication d'une toile de sechage par 
soufflage transversal (40) comprenant les etapes 

de tissage de la toile sur un metier ayant des 
fils de chaine (44) et des fils de trame (43), 35 
de manipulation des fils de chain e et des fils de 
trame au cours du precede de tissage pour pro- 
duce une couche support de charge (42) for- 
mee essentiellement de fils de chaine et de fils 
de trame et une couche modelee (45) formee 40 
essentiellement de segments de fils de chaine 
d'empreinte (46), les segments de fils de chai- 
ne dans ladite couche modelee etant fixes par 
les fils de trame dans la couche support de 
charge, et 4S 
de commande du tissage desdits fils de chaine 
pour faire que lesdits segments de fils de chai- 
ne dans la couche modelee forment des zones 
en saillie d'empreinte (46) s'etendant dans le 
sens chaine et le sens machine de la toile, les so 
sommets des zones en saillie de fil de chaine 
d'empreinte definissant un plan supeneur qui 
est au-dessus du plan (68) defini par les points 
les plus eleves des zones en saillie de fil de tra- 
me d'une quantite egale a au moins 30 % du ss 
diametre des composants de chaine formant 
lesdites zones en saillie d'empreinte. 



19. Precede selon la revendication 18, dans lequel la- 
dite etape de manipulation commande les fils de 
chaine dans la couche support de charge au cours 
du tissage au moyen de cadres de iisses f onction- 
nant a I'aide de cremailleres, de cames et/ou de le- 
viers. 

20. Precede selon la revendication 1 9, dans lequel la- 
dite etape de manipulation commande au moins 
certains des fils de chaine dans la couche modelee 
par des Iisses Jacquard. 



12 



EP0708 857B1 



CO 



SI 



•a 




m 

CM 



13 



EP0708 857B1 




42 43 44 40 



FIG. 3 
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FIG. 5 
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FIG. 8 
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FIG. 12 
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